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are described. Methods for employing such microspheres in 
therapeutic drug delivery applications are 

also provided. Drug delivery systems comprising gas-filled liposomes 
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ABFR Systemes d 1 administration de medicaments au moyen de 
microspheres remplies d'un gaz a effet 

therapeutique, et methodes d 1 utilisation associees. Sont preconises des 
systemes d ' administration a 
base de liposomes remplis. 

DETD . . . deliver genetic material to 

5 living cells. These mechanisms include techniques such as 
calcium phosphate precipitation and elect roporation, and 
carriers such as cationic polymers and aqueous-filled 
liposomes. These methods have all been relatively 
ineffective in vivo and only of limited use for cell culture 
transfection. None of. 

such as ganglioside GM1 

and GM2; glucolipids; sulfatides; glycosphingolipids ; 

- 14 - 

phosphatidic acid; palmitic acid; stearic acid; arachidonic 
acid; oleic acid; lipids bearing polymers such as 
polyethyleneglycol, chitin, hyaluronic acid or 
polyvinylpyrrolidone; lipids bearing sulfonated mono-/ di-, 
5 oligo- or polysaccharides; cholesterol, cholesterol sulfate 
and cholesterol hemisuccinate; tocopherol. 

microsphere. Preferably, this 

non-cationic lipid is dipalmitoylphosphatidylcholine, 
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dipalmitoylphosphatidylethanolamine or dioleoylphosphatidyl- 
ethanolamine . In lieu of cationic lipids as described above, 
lipids bearing cationic polymers such as polylysine or 
polyarginlne may also be used to construct the microspheres 
5 and afford binding of a negatively charged therapeutic, ... 

to 

carbohydrates and their phosphorylated and sulfonated 
derivatives; polyethers, preferably with molecular weight 
ranges between 400 and 8000; di- and trihydroxy alkanes and 
their polymers, preferably with molecular weight ranges 
between 800 and 8000. Emulsifying and/or solubilizing agents 
may also be used in conjunction with lipids or. 



methicillin, naf cillin, 
V, ticarcillin rifampin 



oxacillin, penicillin G, penicillin 
and tetracycline; antiinflammatories 



such as diflunisal, ibuprofen, indomethacin, meclof enamate, 
mefenamic acid, naproxen, oxyphenbutazone, phenylbutazone, 
piroxicam, sulindac, tolmetin, aspirin and salicylates; 
20 antiprotozoans such as chloroquine, hydroxychloroquine, 
metronidazole, quinine and meglumine antimonate; 
antirheumatics such as penicillamine; narcotics such as 
paregoric; opiates. 

DNA and analogs thereof, such as 
20 phosphorothioate and phosphorodithioate 
oligodeoxynucleotides . Additionally, the genetic 'material 
may be combined, for example, with proteins or other 
polymers . 

form the microspheres include, for example, proteins 
such as albumin, synthetic peptides such as polyglutamic 
acid, and linear and branched oligomers and polymers of 



galactose, glucose and other hexosaccharides and polymers 
derived from phosphorylated and sulfonated pentose and hexose 
sugars and sugar alcohols. Carbohydrate polymers such as 
alginic acid, dextran, starch and HETA starch may also be 
5used. Other natural polymers, such as hyaluronic acid, may 
be utilized. Synthetic polymers such as polyethyleneglycol , 
polyvinylpyrrolidone, polylactide, polyethyleneimines {linear 
and branched) , .polyionenes or polyiminocarboxylates may also 
be employed. 
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